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CARBOHYDRATE-
SENSITIVE FAT STORER

Based on this individual’s
genetics, they best fit a
Carbohydrate-Sensitive /
Insulin-Resistant-Prone
metabolic archetype. Multiple
gene markers associated with
insulin resistance and
impaired carbohydrate
metabolism are present.
Notably, they carry a risk
allele in TCF7L2, the most
potent type-2 diabetes gene,
and variants in FTO and
KCNJ11 known to increase
obesity and diabetes risk .
These genetic factors
suggest a tendency toward
elevated blood sugar and
insulin levels when
consuming higher-
carbohydrate diets. In other
words, their metabolism is
primed to resist insulin and
store energy (fat) when faced
with excess carbs, rather than
efficiently burning
carbohydrates for fuel.

Concurrently, they have
genetic signs of sensitivity in
lipid metabolism. For
example, they carry one
APOE €4 allele, which is
linked to higher LDL
cholesterol , and impactful
variants in APOAS associated
with elevated triglycerides .
This means their body may
struggle with clearing fats
from the bloodstream,
compounding
cardiometabolic risks. Taking
all these markers together, an
insulin-resistant, fat-storage
prone profile emerges -
hence the carbohydrate-
sensitive archetype. We
prioritize the insulin
resistance risk in this
classification (despite any
genes for “carb efficiency”)
because managing blood
sugar and insulin is
paramount for their metabolic
health.



Key Genetic Risk
Factors for Metabolic
Health

« Insulin Resistance & Diabetes: High
genetic predisposition. Carbohydrate-
processing genes (e.g. TCF7L2CT
genotype, FTO A-allele, SLC30A8 risk
alleles) point to impaired insulin secretion
and action . This elevates risk of insulin
resistance and type-2 diabetes if lifestyle
isn't managed.

» Heart Disease & Atherosclerosis:
Moderately elevated risk. Carrying an
APOE4 allele and an LPA risk variant
suggests higher LDL cholesterol and Lp(a)
levels . Combined with pro-inflammatory
tendencies (see below), this genotype
profile predisposes to arterial plaque
buildup and cardiovascular disease.

o Inflammation (Underlying Risk): Mildly
increased. Variants in IL6 and CRP genes
may lead to higher baseline inflammation .
Chronic, low-grade inflammation can
aggravate insulin resistance and
atherosclerosis over time.

These risk factors interact. For instance,
genes raising insulin resistance often also
worsen lipid levels (e.g. GCKR and APOA5
variants can raise triglycerides), creating a
cycle that favors metabolic syndrome. The
following sections detail how specific
genes contribute to this archetype and
provide actionable recommendations.



CARBOHYDRATE-
SENSITIVE FAT STORER

Genes Supporting the
Carbohydrate-
Sensitive Archetype



TCF7L2 (rs7903146) their body may
struggle to release enough insulin when
eating carbs.

FTO (rs9939609) This genotype suggests
a tendency to gain weight easily on a high-
calorie/high-carb diet, which can further
drive up insulin levels.

PPARG (Pro12Ala, rs1801282) This
supports the need for insulin-sensitizing
lifestyle measures.

KCNJ11 (E23K, rs5219) One risk allele here
contributes to poorer glucose control,
reinforcing the insulin-resistant archetype.

SLC30A8 (ZnT8, rs13266634) The risk
genotype is linked to lower beta-cell
function and insulin secretion. This further
indicates a genetic difficulty in handling
high glucose loads. Adequate dietary zinc
may be important to support this pathway.

MTNR1B (rs10830963) - Genotype C/G
with one G risk allele. Variants in this
melatonin receptor gene are linked to
increased fasting glucose and type-2
diabetes risk . They may naturally have
slightly elevated morning blood sugar and a
tendency toward impaired fasting glucose,
reflecting a circadian influence on insulin.
Limiting late-night carbs and optimizing
sleep could counteract this.

GCKR (rs780094) - Genotype C/T,
carrying the minor T allele. This
glucokinase regulatory gene variant has a
nuanced effect: it lowers fasting glucose
but raises triglycerides . Essentially, it can
mask early insulin resistance (normal
fasting glucose) even while promoting
features of metabolic syndrome like high
triglycerides. The presence of this allele
means the person might have deceptively
normal blood sugar in routine labs, but
underlying lipid issues. It underscores the
importance of checking lipid profiles and
not relying solely on fasting glucose for
health assessment.

APOE (€3/€4 genotype via rs429358,
rs7412) - One APOE4 allele is present (£3/
€4). APOE4 is associated with faster
dietary fat absorption and impaired
clearance, leading to higher LDL and total

cholesterol . Even a single E4 allele raises
cholesterol more than normal and
increases heart disease risk. This gene
supports the archetype by indicating
sensitivity to dietary fats (especially
saturated fats) and a greater need to
manage cholesterol levels. It also means
insulin resistance is particularly risky, as
high blood sugar combined with high LDL
accelerates arterial plaque formation.

APOAS5 (rs3135506, rs662799) — They
carry risk variants in APOAS5, a key
regulator of triglyceride metabolism.
Notably, the genotype suggests the rarer
S19W (Trp) variant in APOAS5 (rs3135506
G/G), which is associated with significantly
elevated triglyceride levels and pancreatitis
risk when triglycerides are extreme. They
also have a promoter variant (rs662799
A/G) that can raise triglycerides. In
combination, these APOAS polymorphisms
predispose them to high triglyceride
responses to sugary or starchy diets and
alcohol. This aligns with a carbohydrate-
sensitive profile — high carb intake in such
individuals often leads to surges in
triglycerides, promoting fat storage and
cardiovascular risk. Managing refined
carbs is crucial given these genes.

LPL & CETP (rs328, rs708272) - LPL
(lipoprotein lipase) rs328 is C/C (no
"beneficial” S447X truncation allele),
meaning they don't have the common
variant that usually /owers triglycerides.
CETP (cholesteryl ester transfer protein)
rs708272 is A/G, a mix of alleles; one allele
is associated with higher HDL and lower
CETP activity. Overall, no strong protective
lipid mutations are present, so their genetic
baseline leans toward higher triglycerides
and normal-to-lower HDL. This reinforces
the need for dietary and lifestyle
interventions to improve lipid profiles.



LPA (rs10455872) - Genotype A/G,
indicating one risk allele in the LPA gene.
This variant elevates Lipoprotein(a) levels
and is a known genetic risk factor for
atherosclerosis . Even if other cholesterol
numbers are normal, an elevated Lp(a)
(driven by this genotype) can promote
plaque buildup in arteries. This adds to
their heart disease risk and suggests they
should be proactive about cardiovascular
health (e.g. via diet, omega-3s, and not
smoking).

IL6 & CRP (Inflammation genes) - /L6
promoter (rs1800795 C/G) and CRP (rs1205
C/C) genotypes suggest a pro-
inflammatory bias. The IL6 -174 G allele and
CRP _C allele are each associated with
higher IL-6 and CRP levels , meaning this
person may run higher baseline
inflammation. Chronic inflammation can
worsen insulin signaling and damage blood
vessels. This genetic tendency supports
the archetype by contributing to metabolic
syndrome features (since inflammation,
insulin resistance, and lipid issues often
cluster). It highlights the importance of
anti-inflammatory diet and lifestyle choices
for this individual.

ACE & ACTNS3 (Exercise genes) - ACE
(rs4343 A/A) corresponds to the ACE I/l
genotype (Insertion/Insertion) , which is
linked to lower ACE enzyme levels and is
consistently associated with better
endurance performance and slightly lower
risk of high blood pressure. ACTN3
(rs1815739 C/T) indicates one copy of the X
(stop) variant and one R allele. The ACTN3
R577X polymorphism affects muscle fibers:
the R allele is common in power athletes, X
in endurance athletes . Being R/X, they
have a mix of fast- and slow-twitch muscle
potential — a balanced genotype giving
some power and some endurance capacity.
These exercise gene profiles suggest they
may naturally excel a bit more at endurance
activities (ACE I/, ACTN3 X) than pure
explosive power, and recover relatively
well. Leveraging this in the exercise plan
can improve their insulin sensitivity and
cardiovascular fitness.

MTHFR/Methylation (rs1801133,
rs1801131) - MTHFR C677T is normal (G/G,
no T mutation), and A1298C is
heterozygous (G/T). While they don't carry
the severe MTHFR mutation, they do have a
mild variant and a heterozygous MTRR
(A66G) (A/G). These could mildly reduce
methylation efficiency. It means they might
have slightly elevated homocysteine if B-
vitamin intake is inadequate . This is
relevant because high homocysteine can
damage blood vessels. Ensuring ample
folate, B12, and B6 will support methylation
cycles, indirectly benefiting metabolic and
cardiovascular health.

*Other genes analyzed include HFE
(hereditary iron genes, where no
C282Y/H63D mutations were found,
indicating low hemochromatosis risk),
NATZ2 (drug metabolism, showing likely
typical acetylation), GSTP1 (detox enzyme,
with Val/Val genotype suggesting
moderately reduced enzyme activity),
SOD?2 (one variant allele affecting
antioxidant defense), CLOCK (3111T/C, no
risk C allele detected, implying normal
circadian rhythm gene function), CYP1A2
(rs762551 A/A, fast caffeine metabolism ),
and COMT (rs4680 A/A, Met/Met
genotype). These will be discussed in
relevant sections below.)



Overall, this collection of genes paints a clear
picture: a metabolism predisposed to insulin
resistance, higher fat storage, and
cholesterol/triglyceride elevations,
especially under diets high in refined carbs
or saturated fats. The following
recommendations target these specific
genetic vulnerabilities to optimize health.
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Dietary
Recommendations

Given the above profile, dietis
critical to managing the insulin-
resistant, carb-sensitive archetype.
The goal is to stabilize blood sugar
and insulin levels, improve lipid
profiles, and reduce inflammation.
Key recommendations:



» Low Carbohydrates (~5 - 10% of
calories): Emphasize quality over quantity
of carbs. Focus on low-glycemic, high-
fiber carbohydrates that digest slowly, such
as non-starchy vegetables, berries. Avoid
high-Gl sugars and refined starches — with
genes like TCF7L2 and FTO at play, refined
carbs will spike their blood sugar and
insulin dramatically. A controlled-carb
intake can improve insulin sensitivity and
even reverse pre-diabetes . For example,
instead of a high-carb breakfast (like
sugary cereal or bagel), they should opt for
Greek yogurt with nuts and berries or an
omelet with veggies.

« Higher Healthy Fats (~60% of calories):
Replace excess carbs with healthy fats to
provide energy while keeping insulin low.
Given the APOE4 allele, the type of fat is
crucial: prioritize unsaturated fats (olive oil,
avocados, nuts, seeds, fatty fish) and limit
saturated fats (butter, high-fat red meat,
cheese) . APOE4 carriers on high-
saturated-fat diets tend to have worse
cholesterol profiles , so this individual
should favor Mediterranean-style fats.
Omega-3-rich foods (salmon, sardines,
flaxseed) will help lower triglycerides and
inflammation. Fat will be an important fuel
since very high carb intake isn't ideal;
however, total fat should be balanced (not a
"keto" fat load) to avoid overwhelming their
lipid metabolism. Think of meals like a large
salad with olive oil dressing, avocado and
grilled chicken, or wild salmon with sautéed
greens in olive oil. These provide fats that
are heart-healthy and keep blood sugar
steady.

« Moderate Protein (~25-30% of
calories): Protein supports muscle
maintenance (important for insulin
sensitivity) and helps satiety. With their
ACTNB3/ACE genotype, they may respond
well to lean proteins for muscle recovery.
Opt for lean protein sources: fish, poultry,
eggs, Greek yogurt, and plant proteins.
Fatty red meats should be limited (due to
saturated fat and APOE4), but occasional
lean grass-fed beef is fine. Protein at each
meal (e.g. an egg with breakfast, chicken at
lunch, fish at dinner) will blunt blood sugar
spikes from carbs and aid weight control.
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 High Fiber & Phytonutrients: Aim for 30+
grams of fiber/day. Soluble fiber (oats,
beans, chia seeds, apples) can help lower
LDL cholesterol and improve glycemic
control by slowing carb absorption. It's
especially helpful for APOE4 carriers to
manage cholesterol naturally. Soluable
fiber (vegetables) aids gut health and
satiety. Plenty of colorful vegetables and
fruits provide antioxidants to counteract the
pro-inflammatory gene profile (IL6, CRP,
GSTP1 variants). Berries, leafy greens,
cruciferous veggies (broccoli, kale,
Brussels sprouts) are all stars here — they
provide polyphenols that reduce
inflammation and support liver detox
enzymes.

» Carbohydrate Timing and Quality: Given
the MTNR1B genotype (affecting blood
sugar in the morning), they should be
cautious with late-night carbs which can
elevate fasting glucose. Distribute carbs
earlier in the day and consider a lower-carb
dinner. Also, pairing carbs with protein/fat
and fiber will slow glucose release - for
example, if having fruit, combine with nuts
or cheese; if having whole-grain toast, add
avocado and egg. Avoid sugary drinks and
desserts.

» Hydration and Electrolytes: Adequate
water intake (at least 8 cups a day) is
important for metabolic and kidney health.
With a variant in the AGT gene (one risk
allele for salt-sensitive blood pressure),
they should moderate salt intake. Use
herbs/spices for flavor instead of excessive
salt, and focus on foods rich in potassium
and magnesium (spinach, avocado) to
support healthy blood pressure and
glucose metabolism.



Example Day of Eating

e Breakfast: \/eggie omelet (spinach, mushroom, onion) cooked in olive
oil, with a side of sliced avocado. (High protein & healthy fat, minimal
carb).

e Lunch: Large salad with mixed greens, cherry tomatoes, cucumber,
olive oil vinaigrette, topped with grilled salmon or tuna and a sprinkle of
walnuts. (Fiber, omega-3 fats, protein).

e Snack: Greek yogurt (rich in protein) with blueberries and flaxseed
(fiber and omega-3) - supports gut health and satiety.

e Dinner: Grilled chicken breast or tofu with quinoa (moderate portion)
and roasted broccoli & Brussels sprouts drizzled with olive oil. (Balanced
carbs with fiber, plus cruciferous veggies for detox support).

e Dessert/Treat: A small handful of dark chocolate-covered almonds
(healthy fat, polyphenols) instead of a sugary dessert, to satisfy sweet
craving without spiking insulin.

This dietary pattern aligns with a Mediterranean-style, lower-carb diet,
which is ideal for this genetic profile. Studies show the Mediterranean
diet improves insulin sensitivity and lowers inflammation in those at risk ,
and combining that approach with controlled carbohydrates can further
aid weight management and blood sugar control. The emphasis is on
whole, unprocessed foods: plenty of vegetables, appropriate portions of
protein, good fats, and minimal refined carbs. Such a diet will work with
their genetic tendencies — keeping insulin and blood lipids in check -
rather than against them.
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Supplementation
Recommendations

Targeted supplements can help mitigate the
risks identified in this individual’s genes. All
supplementation should complement a solid
diet and lifestyle, not replace it. Here are
evidence-based recommendations based on
their genetic markers:

« Omega-3 Fish Oil (EPA/DHA): for cardiometabolic protection.
Reason: To counter APOAS risk This can help normalize

alleles and high triglyceride triglycerides (which their APOAS
predisposition, as well as reduce variants elevate) and improve
inflammation (IL6/CRP genes). overall lipid profile. It may also
Omega-3 fatty acids from fish oil reduce small, dense LDL particles
are well-known to lower and help with the Lp(a)-associated
triglyceride levels and have anti- risk.

inflammatory effects. A daily dose
of ~1-3 grams of combined
EPA/DHA is often recommended
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« Vitamin D3: Reason: Support for
metabolic and immune health. While no
specific vitamin D receptor gene was
noted, vitamin D deficiency is common and
worsens insulin resistance and
inflammation. Ensuring a blood level in the
optimal range benefits glucose control and
immune modulation. A typical dose is 2,000
|U daily (adjust based on blood tests).
Vitamin D can also help temper
autoimmunity risk (if any) and support the
IL6/CRP profile by generally reducing
inflammatory cytokines.

» Magnesium: Reason: Magnesium is a
cofactor for hundreds of metabolic
reactions, including insulin signaling. It can
improve insulin sensitivity and blood
pressure regulation. Given the AGT variant
for blood pressure and the COMT
"Met/Met" status (magnesium has calming
effects that can help with stress reactivity),
magnesium is highly beneficial. A glycinate
or citrate form (~300-400 mg in the
evening) can aid muscle relaxation, quality
sleep, and metabolic health. It may also
help mitigate any tendency toward
hypertension by promoting vasodilation.

« B-Complex Vitamins (Methylated B's):
Reason: To support methylation pathways
(due to MTHFR 1298C heterozygosity and
MTRR variant) and manage homocysteine.
A quality B-complex or multivitamin with
active forms of B9 (folate as L-
methylfolate), B12 (methylcobalamin), and
B6 (P-5-P) is recommended. Adequate
folate, B6, and B12 intake helps keep
homocysteine in check , protecting blood
vessels. Moreover, these vitamins support
energy metabolism and neurological health.
For example, 400-800 mcg of methylfolate,
1mg B12, and 10-20 mg B6 daily could be a
guideline (many B-complex supplements
cover this). Ensuring choline (often
grouped with B-vitamins) is also wise,
either through diet (egg yolks, e.g. 1-2 eggs
several times a week) or as a supplement,
because choline supports brain lipid
metabolism and may offset APOE4's effects
(some studies suggest choline helps
APOE4 carriers’ brains). If their diet is low
in choline (vegetarian or low egg intake),
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consider a choline supplement ~250-500
mg.

« Antioxidants (Curcumin, Vitamin C, etc.):
Reason: To reduce the high-inflammatory
tendencies (IL6, CRP, GSTP1 genes) and
support detox. Curcumin (from turmeric) is
a potent natural anti-inflammatory that has
been shown to lower IL-6 and CRP levels .
A curcumin supplement (with black pepper
extract for absorption) — e.g. 500 mg twice
daily — can help quell inflammation and
joint/muscle soreness (useful given
exercise recommendations). Vitamin C
(500-1000 mg/day) and Vitamin E (as
mixed tocopherols, ~200 IU/day) can
provide antioxidant support to compensate
for the GSTP1 variant (which may reduce
antioxidant enzyme activity). These help
neutralize free radicals generated by
metabolism and exercise, protecting cells
from oxidative stress. They also support
immune health.

« Alpha-Lipoic Acid (ALA): Reason: ALA is
an antioxidant that also improves insulin
sensitivity by aiding mitochondrial function.
It can help reduce blood sugar and is often
used in insulin resistance. A dose of ~300
mg 1-2x daily might be beneficial for this
profile, though this is optional and should
be monitored for effect. ALA also
regenerates other antioxidants (like vitamin
C and E), giving extra support to their
oxidative stress defense.

e Zinc: Reason: Given the SLC30A8 (zinc
transporter) risk alleles, ensuring sufficient
zinc is wise. Zinc is crucial for insulin
storage and secretion in the pancreas.
While extreme supplementation isn't
necessary if diet is rich in zinc (seafood,
meat, seeds), a moderate dose like 15-25
mg zinc (picolinate or citrate) daily can
guarantee adequacy. It may help support
pancreatic function and immune health. (If
taking long-term, pair with copper to
maintain mineral balance.)



e CoQ10: Reason: If this individual
ever goes on a cholesterol-
lowering medication (statin) due to
APOE4-related cholesterol, CoQ10
at 100 mg/day would be
recommended to prevent statin-
induced CoQ10 depletion. Even
without statins, CoQ10 can
support heart health and
mitochondrial energy production.
This is more of a conditional
supplement - beneficial but not as
critical as the ones above

 Probiotic & Fiber supplements:
Reason: Not directly indicated by a
specific gene, but generally
helpful for metabolic health. A
probiotic supplement (with
Lactobacillus and Bifidobacterium
strains) can support gut
microbiota, which influences
inflammation and weight. Likewise,
if dietary fiber is insufficient, a
soluble fiber supplement (like
psyllium husk or glucomannan)
before meals can help attenuate
blood sugar spikes and lower LDL
cholesterol.

All supplements should be
introduced gradually and ideally
under guidance of a healthcare
provider, especially if the
individual is on any medications
(for example, fish oil can have mild
blood-thinning effect, so
coordinate if on blood thinners).
The combination of omega-3s,
vitamins (D, B, antioxidants), and
minerals is designed to target their
genetic weak spots: improving
insulin action, reducing
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inflammation, optimizing lipid
metabolism, and supporting
detoxification. These create a
strong nutritional foundation on
which exercise and diet can build
further improvements.



Exercise Plan -
Personalized for
Genetics

Exercise is one of the most powerful tools to
counteract an insulin-resistant genetic
profile. Both aerobic (cardio) and resistance
training will be beneficial. In fact, research
shows a combination of aerobic and strength
exercise is most effective for improving
metabolic syndrome and cardiovascular risk
factors . Based on this individual’s genotype,
here's a tailored exercise strategy:
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« Emphasis on Endurance/Aerobic
Training: With an ACE I/l and ACTN3 R/X
genotype, they likely have a good natural
capacity for endurance activities.
Endurance (cardio) exercise is extremely
beneficial for improving insulin sensitivity
and promoting fat utilization. The plan
should include moderate-intensity cardio
(such as brisk walking, jogging, cycling,
swimming) on most days of the week,
totaling about 150-200 minutes per week.
For example, 30-40 minutes of brisk
walking or cycling 5 days a week. This will
help muscles use blood glucose more
efficiently and reduce insulin resistance
both immediately and long-term . Their
genetics suggest they might progress well
with endurance training — possibly seeing
improvements in stamina and fat loss.

« Incorporate High-Intensity Interval
Training (HIIT): Including 1-2 days of HIIT
can further boost insulin sensitivity. Short
bursts of high intensity (e.g. fast cycling or
sprint intervals) followed by recovery
periods have been shown to significantly
improve insulin action, especially in those
at risk for diabetes . Given their ACTN3 mix,
they have some fast-twitch muscle
potential to tap into for sprints, though they
should build up gradually. For instance, a
HIT session might be 10 cycles of 30
seconds fast running or biking + 90
seconds slow pace. HIIT will also improve
cardiovascular fithess and help with weight
management. Caution: they should ensure
proper warm-up and not jump into all-out
intensity if not fit, to avoid injury or undue
stress.

« Strength Training (2-3 days per week):
they have decent capacity to gain muscle
strength, though perhaps not as easily as
someone with two R’s (elite power
genotype). Still, resistance training (using
bodyweight, free weights, or machines)
done 2-3 times weekly will increase muscle
mass and glucose uptake. Focus on full-
body workouts: squats, lunges, push-ups,
rows, deadlifts, etc., in a moderate rep
range (8-15 reps) to improve muscular
endurance and strength. Over time, this will
lower their blood sugar and insulin levels as
muscles act like a “sink” for glucose. Even

<1 hour of resistance training per week has
shown benefits for metabolic syndrome,
but more (up to ~3 hours/week) can yield
big improvements . Given their genotype,
they might find they don't bulk up
excessively (ACTN3 X variant may limit
extreme hypertrophy), but they will get
stronger and more metabolically healthy.

e Recovery and Inflammation
Management: Their IL6 and CRP gene
variants suggest they could experience
higher inflammation or soreness after
intense exercise. To address this, built-in
recovery days and techniques are
important. At least 1-2 rest days per week
(or active rest like gentle yoga, stretching
or leisurely walks) will allow their body to
heal and adapt. They should also prioritize
sleep for recovery — aim for 7-8 hours
(since sleep loss can worsen insulin
resistance ). Post-workout nutrition is
key:Given the COMT Met/Met genotype
(which is associated with increased stress
reactivity ), practices like yoga, meditation,
or breathing exercises can be invaluable to
manage cortisol and stress from exercise.
High cortisol from overtraining can spike
blood sugar , so balancing intensity with
recovery is crucial. They might also
consider omega-3s and curcumin (as
mentioned) to help reduce exercise-
induced inflammation and DOMS (delayed
muscle soreness).

 Aerobic vs. Anaerobic Balance: With
their genetics leaning slightly endurance,
they should capitalize on aerobic exercises
which they may enjoy and see quick
improvement in (e.g. they might find they
can run longer distances relatively
comfortably). However, they shouldn't
neglect anaerobic/power moves entirely —
doing some plyometrics or sprint drills will
engage fast-twitch fibers and maintain a
well-rounded fitness. This can prevent their
program from becoming too one-
dimensional and can improve insulin
sensitivity in different muscle fiber types.



e Monday: 30-minute brisk walk/jog + 20 minutes full-body strength
training (moderate weights).

e Tuesday: HIIT cycling session (e.g. 10x 1-min fast, 2-min slow) - total
30 minutes.

o Wednesday: Rest or gentle yoga (active recovery).
e Thursday: 45-minute moderate cardio (swim or jog).

e Friday: 30 minutes strength training (focus on major lifts) + 10 minute
finisher of bodyweight circuit.

e Saturday: 60-minute hike or bike ride at comfortable pace (enjoy
nature, low stress).

e Sunday: Rest day (light stretching, foam rolling).

This is just a template — intensity and duration can be adjusted to fithess
level. The key is consistency: reqular physical activity will improve
insulin sensitivity, reduce visceral fat, raise HDL (“good” cholesterol),
and lower blood pressure . Over time, exercise literally can “turn off"
some negative genetic tendencies by improving gene expression related
to metabolism. It's essentially a medicine for their genes.

Additionally, strength training will help preserve muscle mass during any
weight loss, which is important because FTO risk carriers often benefit
greatly from maintaining muscle (it helps counteract the weight-gain
tendency). And endurance training will leverage their ACE I/l advantage
to build a strong aerobic base, benefiting heart health and circulation.
Combined exercise has synergistic effects — improving different aspects
of metabolic health — which is why both types are recommended .
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Additional Health
Insights

Insulin Resistance & Diabetes Risk

Genetic Insight: This individual carries a robust set of
risk alleles for insulin resistance and type-2 diabetes. As
mentioned, TCF7L2 (CT genotype) alone significantly
raises risk (each T allele ~1.4x risk) by impairing insulin
production . On top of that, MTNR1B and KCNJ11variants
hinder insulin secretion, and FTO and GCKR variants
promote an obese, insulin-resistant phenotype. The
combination creates a “perfect storm” genetically for
insulin resistance - the body tends to release less insulin
when needed and the tissues respond less effectively to
the insulin that is there.
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Current Status: Genetics is not destiny - if
the person is currently young and normal-
weight, they may have normal blood sugar
at the moment (especially since GCKR
variant can lower fasting glucose).
However, there may be subtle signs like
elevated insulin levels or borderline high
HbA1c if tested. Often, people with this
profile exhibit high insulin spikes and
crashes after high-carb meals, leading to
fatigue or cravings. Over years, this can
progress to pre-diabetes or diabetes if
unaddressed.

Action Plan: The encouraging news is that
lifestyle can powerfully mitigate this risk.
Weight management is crucial — keeping
BMI in a healthy range greatly reduces
expression of these genetic risks. A low-
carb dietary approach (as detailed) directly
targets insulin resistance by lowering the
insulin demand. In fact, studies have shown
low-carb diets can even induce remission
of type-2 diabetes and reduce liver fat -
outcomes particularly relevant given this
genotype. Regular exercise dramatically
improves insulin sensitivity in muscles,
essentially counteracting the genetic
predisposition . Even a single bout of
exercise increases glucose uptake by
muscle independent of insulin, giving the
pancreas a break . High-intensity and
resistance exercises are especially
effective at this. Adequate sleep is also a
must — chronic sleep deprivation can
trigger insulin resistance even in healthy
individuals , which would hit this person
harder given their baseline risk. They
should aim for at least 7 hours of quality
sleep and manage stress, since high
cortisol from stress can acutely raise blood
sugar and promote insulin resistance .
Practicing stress-reduction (mindfulness,
moderate exercise, leisure activities) will
help keep cortisol in check and protect
insulin sensitivity. If overweight, a
structured weight-loss program (even a
modest 5-10% weight reduction) will
significantly improve insulin metrics.

Monitoring: It's advisable for this individual
to monitor their metabolic health closely.
Yearly screening of fasting glucose, HbA'c,
and fasting insulin can catch insulin
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resistance early. Even more telling, a 2-
hour oral glucose tolerance test could be
done in the future to see how their body
handles a glucose load. Given their
genetics, they might see an exaggerated
glucose or insulin response on such a test,
which would validate the need for
continued lifestyle vigilance. Another useful
metric is HOMA-IR (an index from fasting
glucose and insulin) — with their profile it
might be higher than average, but should
improve with the recommended
interventions. Continuous glucose
monitoring (CGM) for a couple weeks could
also provide personalized insight into which
foods spike their blood sugar most,
allowing fine-tuning of their diet.



In summary, this person has a high
inherited risk for insulin resistance,
but by following a carb-conscious
diet, staying active, and maintaining
a healthy weight, they can keep
their blood sugar stable. Their
“metabolic destiny” can be re-
written: genes load the gun, but
lifestyle pulls the trigger. We're
effectively putting the safety on that
trigger through these proactive
measure
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Lipid Metabolism & Cholesterol

Genetic Insight:

The presence of an APOE4 allele is a major factor in their lipid
metabolism. APOE4 causes the body to recycle lipoproteins less
efficiently, often leading to elevated LDL cholesterol and somewhat
lower HDL. APOE4 carriers tend to have higher total and LDL cholesterol
even with normal weight . In fact, an APOE €3/€4 like this individual
typically has an intermediate risk — not as high as €4/€4 but certainly
higher cholesterol than an €3/€3 person . Additionally, the double
APOAS risk variants suggest a propensity for high triglycerides,
especially in response to dietary fats and sugars. APOAS plays a crucial
role in breaking down triglyceride-rich particles; the S19W variant in
particular impairs this, leading to higher fasting and post-meal
triglyceride levels . The LPL (no beneficial variant) and CETP genotype
(one allele possibly raising HDL modestly) also shape the lipid profile.
And the LPA variant (rs10455872) can raise Lp(a), which is an
independent cholesterol-related risk.

21



Current Status: Depending on
current diet, this individual may
already have some lipid markers
out of optimal range. For example,
if eating a typical diet, they might
show moderately elevated LDL-C
(e.g. in the 130-160 mg/dL range)
and higher triglycerides (150+
mg/dL) compared to someone
without these variants. HDL might
be normal or slightly low (perhaps
40s mg/dL). Lp(a) level could be
elevated (this is often genetic and
not diet-responsive) — a blood test
could confirm if Lp(a) is high. It's
possible that in an ideal lifestyle
scenario (lean body, excellent
diet), their lipids would be near-
normal, but the genetic pressure
implies they have to work harder
for that. Also, APOE4 can make
one's lipids more sensitive to
dietary fat composition — for
instance, a high-saturated-fat diet
might spike their LDL markedly,
whereas a low-fat/high-carb diet
might lead to high triglycerides. It's
a delicate balance, which is why a
moderate fat, low refined carb
Mediterranean-style diet was
recommended to thread that
needle.

Action Plan: Regular lipid panels
are recommended to track
cholesterol, triglycerides, HDL,
LDL, and also Lp(a) at least once.
For this individual, dietary
management is first-line: by
focusing on unsaturated fats and
fiber (as described), they can
leverage nutrition to improve their
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lipid profile. For example,
increasing soluble fiber can
reduce LDL by binding cholesterol
in the gut. Omega-3 intake (from
fish or fish oil) can lower
triglycerides significantly —
omega-3s on average can cut
triglycerides by ~25-30% , which
directly combats the APOAS5S
effect. Replacing saturated fats
(butter, fatty meats) with
polyunsaturated (fish, nuts) can
particularly help APOE4 carriers
see LDL reductions . If dietary
tweaks aren’t enough, some
natural supplements like red yeast
rice or plant sterols could be
considered to further manage
cholesterol (essentially natural
statin-like and cholesterol-
blocking effects, respectively).
Given the Lp(a) risk, if Lp(a) is
indeed high, niacin (vitamin B3) in
pharmacologic dose has been one
of the few agents that can lower
Lp(a) a bit — but niacin can have
side effects, so it's something to
discuss with a doctor if needed.



Exercise also plays a role: Reqgular aerobic exercise can raise HDL and
lower triglycerides, and weight loss will typically raise HDL and lower
LDL as well. Resistance training can improve LDL particle size (making
LDL less atherogenic). They should also avoid smoking (if applicable)
because smoking lowers HDL and promotes oxidation of LDL -
particularly harmful for someone with APOE4 (as oxidized LDL is more
likely to form plaques).

Monitoring: Aside from standard lipids and Lp(a), this individual could
benefit from an advanced lipid panel. Tests like LDL particle number or
ApoB levels, and HDL functionality or particle size, might give a clearer
picture of risk. For example, APOAS and insulin resistance often cause
more small, dense LDL particles which are more atherogenic. If an
advanced test shows many small dense LDL, it reinforces the need for
carbohydrate restriction and fish oil, which tend to shift particles to a
larger size (less dangerous) .

Outcome Goals: The aim would be to achieve an LDL-C around or below
100 mg/dL (given their risk profile, lower is better), triglycerides 50 if
possible, and keep Lp(a) in check. Even if Lp(a) stays high (since it's
largely genetic), controlling all other factors (LDL, blood pressure,
smoking, etc.) becomes even more important to offset that risk.

In summary, their genes indicate a proactive approach to
lipid management is warranted. Through diet,
supplements (omega-3, etc.), and exercise, they can
maintain healthy cholesterol and triglyceride levels. This
will greatly reduce their risk of heart disease and stroke,
essentially overcoming the hand dealt by APOE4,
APOAS, and LPA. If lifestyle alone isn't achieving targets,
consulting a physician for medical therapy earlier rather
than later would be prudent, given the familial
hypercholesterolemia-related genes and APOEA4. But
with the right diet and routine, they very well may keep
their lipid profile in a heart-healthy range naturally.
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Exercise Response &
Recovery

Genetic Insight:

The ACE and ACTN3 genotypes give us clues about how this individual's
body responds to different types of exercise. ACE |/l is generally
associated with better endurance performance and efficiency . These
people often have somewhat lower ACE enzyme activity, which can
translate to improved oxygen delivery and a tendency toward lower
blood pressure —advantageous for aerobic exercise and recovery.
ACTN3 R577X (C/T) indicates they produce some alpha-actinin-3
protein in fast-twitch muscle (from the R allele) but not as much as a RR
individual, since one allele (X) is nonfunctional. Elite sprinters are often
RR, while elite endurance athletes are often XX; RX tends to be a jack-
of-all-trades. For our purposes, it means they should be able to respond
to both strength and endurance training, but may not reach extreme
power output (which is fine for general fitness). They'll likely find
endurance training somewhat easier or more natural, whereas very
heavy lifting or explosive power might be a bit more challenging for
them relative to others, though they can still make good strength gain.
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Recovery-wise, we look at inflammation
and connective tissue genes. They have an
IL6 -174G/C heterozygote status; the G
allele is known to result in higher IL-6
release during exercise stress. IL-6 spikes
during intense exercise and is part of
muscle repair signaling, but too much can
indicate more inflammation. So with one G,
they might experience moderate post-
exercise inflammation. They do not have
the high-risk TNF variant (TNF -308 G/G
normal), which is good — that might spare
them from excessive inflammation or
prolonged muscle soreness. We didn't
identify any big risk in collagen genes (like
COL5A1 or COL1A1) from the given data, so
injury risk (like tendinopathies) can be
considered average unless other factors
exist. Their COMT Met/Met could tie in here
too: COMT breaks down stress hormones
like epinephrine and dopamine. Met/Met
(low COMT activity) is associated with the
“worrier” phenotype — these individuals
might perceive pain or fatigue a bit more
during stress, as their dopamine stays high
and can convert to stress response.
Interestingly, one study found Met allele
carriers had higher stress-induced
analgesia (salivary alpha-amylase
response) suggesting they might actually
feel pain or stress more acutely . In
exercise context, that could mean they
need a bit more mental recovery, as intense
competition or pushing through pain might
be tougher psychologically.

Performance Strengths: Due to ACE and
ACTNS3, expect decent stamina. They might
excel in activities like running 5Ks, cycling
long distance, swimming laps, or high-rep
circuit training. They could likely improve
VO2max and endurance capacity with
training relatively well. They will also
benefit from strength training, but might
notice they respond better to moderate
weights and higher reps (8-15 range) than
to extremely heavy 1-3 rep max type
training. They can build strength, but
anecdotally someone with this profile might
not become a powerlifter, which is
perfectly fine for health goals. The
presence of one functional ACTN3 allele
means they won't have the muscle fatigue
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issues that XX (null) might have in power
movements — they have some of that
“sprinter” fiber ability, so they should
include some anaerobic work (like we
recommended HIIT) to keep those muscles
engaged.

Recovery Strategies: We've touched on it,
but to elaborate: because their
inflammatory response might be slightly
elevated, they should pay attention to post-
exercise recovery nutrition (protein +
carbs) and perhaps supplement with things
like BCAAs or whey protein after workouts
to reduce muscle breakdown. Ensuring
adequate omega-3 intake (from fish oil) will
also help lessen DOMS (delayed onset
muscle soreness) due to its anti-
inflammatory effect. Sleep is arguably the
most important recovery tool — deep sleep
is when growth hormone peaks and tissues
repair. If they struggle with sleep (COMT
Met/Met can sometimes correlate with
racing thoughts or anxiety at night),
implementing good sleep hygiene (cool,
dark room, no screens 1 hour before bed,
maybe magnesium supplement in the
evening) will help muscle recovery and
overall adaptation to training.

Injury Prevention: Even without known
connective tissue risk variants, any new
exercise routine should increase gradually
to avoid strains. Given their likely
enthusiasm for endurance, they should be
wary of overuse injuries (like if they start
running a lot, watch for knee or Achilles
issues). Incorporating cross-training (e.g.,
cycling or swimming on some days instead
of always running) can prevent repetitive
stress injuries. Also, flexibility and mobility
work (dynamic stretching before workouts,
static stretching after, plus maybe yoga
once a week) will help maintain joint health.



Exercise as Therapy: |t's worth reinforcing that for this individual,
exercise isn't just for fithess — it's a genetic therapy. It will literally
improve gene expression in muscle (e.g., upregulate GLUT4
transporters that bring glucose into muscle, countering insulin
resistance). Over time, exercise can also reduce the fat in the liver and
improve the lipid profile —there's evidence that regular exercise can
raise HDL modestly and lower triglycerides. With their genes, they might
always have to be a bit careful, but exercise gives them metabolic
flexibility that their genes didn't. Consistency is key: even walking daily
has tremendous benefit. If they find intense exercise daunting, starting
with brisk walks and bodyweight exercises is fine — the important part is
building a habit.

Stress Response: One more link — since COMT Met/Met may make them
prone to stress or anxiety, exercise can be an excellent outlet.
Endurance exercise in particular can have a meditative, stress-relieving
effect (the famed “runner’s high"” from endorphins). This will help lower
cortisol and improve their overall hormonal balance, further benefiting
insulin resistance (because high cortisol induces insulin resistance ).
They should choose some activities they enjoy, as that reduces
psychological stress. Group classes, dancing, hiking with friends -
anything that gets them moving and happy will do double-duty for their
physical and mental health.

In summary, their genetics suggest they are
well-suited to a balanced exercise program,
slightly tilted toward endurance. They should
leverage that by doing plenty of cardio, while
still getting strength work in. With smart
recovery (nutrition, rest, supplements), they
shouldn't have major issues. The end result
will be improved fithess, better blood sugar
control, a healthier lipid profile, and likely a
leaner body composition - all critical for
overcoming their metabolic archetype risks.
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Detoxification,
Methylation & Nutrient
Needs

Genetic Insight:

The genes in this category determine how
well the body processes toxins, drugs, and
recycles key nutrients. This individual has a
mix of typical and a few suboptimal variants:

o« MTHFR/MTRR (Methylation): As noted,
they are MTHFR 677 C/C (normal) and 1298
A/C (hetero), plus MTRR A66G (hetero).
This suggests that their methylation cycle is
mostly intact but could be slightly less
efficient than optimal. MTHFR 1298C can
mildly reduce enzyme activity (though not
as much as 677T does). MTRR is needed to
regenerate B12, so a variant could slow that
regeneration a bit. The net effect might be
slightly elevated homocysteine if diet is low
in folate or B12. They likely don't have the
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severe elevations that homozygous 677T
people get, but it's something to watch.
Methylation is crucial not just for
homocysteine control, but for
neurotransmitter metabolism, DNA repair,
and detox. Ensuring plenty of B vitamins
will help keep this pathway running
smoothly. If homocysteine were measured,
I'd expect it might be in the upper-normal
range (say 10-12 umol/L) if B intake is
average, whereas with optimal B intake it
could be <9.



o COMT (Catechol-O-Methyltransferase):
They have the Met/Met variant which
makes COMT enzyme slower. This means
their body breaks down catecholamines
(dopamine, epinephrine, norepinephrine)
more slowly. As a result, they can have
higher neurotransmitter levels after
stimulation, which can affect mood, focus,
and stress. Nutrient-wise, COMT uses
methyl groups (SAMe) to do its job;
someone with slow COMT can sometimes
get overstimulated by high-dose methyl
vitamins because the neurotransmitters
build up. So for this person, while we do
give methylfolate/B12 for MTHFR, we'll
monitor that it doesn't cause irritability or
anxiety — if it does, we might dial back
doses a bit or use more of a balanced B-
complex (with niacinamide which can
absorb excess methyl groups if needed).
Also, since COMT Met/Met has been
associated with higher estrogen levels in
some cases (COMT also metabolizes
catecholestrogens), ensuring they get
adequate B6, magnesium, and maybe DIM
(diindolylmethane from cruciferous
veggies) can help estrogen metabolism
(particularly important for females).

« NAT2 (N-acetyltransferase): Their
genotype at one common SNP (rs1799930)
is G/G, which is the normal allele for that
position (R197Q variant absent). Complete
NAT2 phenotype depends on multiple
SNPs, but with 197 being normal, it's likely
they might be an intermediate or fast
acetylator. NAT2 metabolizes certain drugs
and toxins (like those in charred meats and
cigarette smoke). If they were slow
acetylator, they'd have higher sensitivity to
those toxins (and things like higher risk of
sulfa drug side effects or caffeine slow
metabolism). It appears they might not
have the slowest form, which is good.

o GSTP1 (Glutathione-S-transferase P1):
They have A/A at lle105Val, which means
Val/Val variant (since A encodes Valine).
This variant reduces the activity of GSTP1,
an enzyme that conjugates toxins to
glutathione for elimination. Val/Val
individuals have somewhat decreased
capacity to detoxify certain carcinogens
and also tend to have higher oxidative
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stress. It can be associated with higher risk
for certain cancers or asthma under toxin
exposure. For them, it means they should
actively support their glutathione and
overall antioxidant system. Nutrients like N-
acetylcysteine (NAC) could boost
glutathione, and eating plenty of
cruciferous vegetables (broccoli, cabbage)
provides sulforaphane which induces other
detox enzymes (like GSTs). GSTP1 variant
puts a slight drag on phase Il detox.

« NQO1 (NAD(P)H Quinone
Dehydrogenase): They have G/G, which is
the normal (Proline) allele at P187S
(rs1800566). The variant T (Ser) greatly
reduces this enzyme'’s function, leading to
problems handling oxidative stress. They
avoided that, so NQO1 is fine — good at
handling quinones and regenerating
antioxidants like CoQ10 and vitamin E.

« CYP1A2 (Caffeine metabolism): A/A
genotype means they are a fast
metabolizer of caffeine . This enzyme also
metabolizes other compounds like some
hormones and medications. A fast CYP1A2
is generally good for processing things
quickly — for example, they can likely have
coffee in moderation without adverse
effects and it might even be beneficial (fast
metabolizers have less risk of heart attack
with coffee than slow metabolizers). But if
they smoke, it will induce CYP1A2 even
more (smoking dramatically increases
CYP1A2 activity). Assuming they don't
smoke (which is recommended), being fast
means caffeine won't linger long; they
could have a cup in the morning and likely
sleep fine at night. It also might mean some
drugs (like certain antidepressants or blood
thinners metabolized by CYP1A2) might
clear faster — something to be mindful of
with doctors.



o PEMT (Phosphatidylethanolamine N-methyltransferase): They have
C/T (hetero) at rs7946. PEMT helps make choline in the liver. The risk
allele (rs7946 T) is associated with choline deficiency issues and fatty
liver in estrogen-rich states (like pregnancy). One copy may slightly
reduce choline synthesis. So, it reinforces our earlier suggestion: ensure
enough choline via diet or supplements. Women with PEMT variant who
don't eat enough choline can develop fatty liver or muscle damage. In
men, it's less pronounced, but still, choline is critical for liver fat export
(especially important given their risk of high triglycerides).

 Alcohol Metabolism (ADH1B/ALDH2): They have rs1229984 -- which
means either not genotyped or not present (likely they have the
common version since that variant is usually only in East Asians). So
presumably they metabolize alcohol at a normal rate (no “Asian flush”
variant). That means no inherent protection from alcohol overuse; they
should follow general guidelines (moderation — e.g. <7 drinks/week, and
avoid bingeing). Given their predisposition to high triglycerides, alcohol
should be limited because alcohol can spike triglycerides and promote
fatty liver.

Overall Detox: Considering these factors, their Phase |
(CYP enzymes) are normal-to-fast (CYP1A2 fast; others
unknown but likely average), and Phase Il (conjugation)

has a mild deficit in GSTP1, but others are okay. Their
antioxidant needs are a bit higher because of GSTP1and
marginal SOD2 (they have one A=Alanine which is the
more efficient variant, but one V variant too, so 50%
activity reduction in SOD2 can happen - meaning
mitochondria might see a bit more oxidative stress).

Ensuring plenty of antioxidant nutrients (vitamins C, E,
selenium, zinc) and phytonutrients (berries, greens) will

help neutralize free radicals.
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« Folate, B12, B6, B2, Choline: As covered, needed for methylation. Likely require at least
100% of RDA, if not slightly more, via diet or supplements. Dark leafy greens, beans, eggs,
and meat will supply these.

» Antioxidants: High need - from fruits/veggies, green tea (contains EGCG, which
interestingly is a COMT inhibitor, but as a Met/Met they already have low COMT; still green
tea is anti-inflammatory). Vitamin C rich foods (citrus, peppers) and E (nuts, seeds,
avocado) are important. Selenium (Brazil nuts or seafood) to support glutathione
peroxidase. Since GSTP1is slower, taking NAC 600 mg a few times a week could boost
glutathione production.

« Glucosinolates (Detox foods): Cruciferous vegetables (broccoli, kale, cabbage, arugula)
contain compounds that induce Phase Il detox enzymes. Given their GSTP1, eating these
daily can effectively “turn on" other GSTs and Nrf2 pathways to compensate. This helps
the liver process carcinogens and estrogens more efficiently.

» Hydration & Fiber: Helps flush out toxins processed by the liver. Aim for at least 2 liters
of water a day and ample fiber to bind toxins in the gut.

« Limit Toxin Exposure: Since their detox is average with a slight weakness, it's wise to
minimize unnecessary toxin load. This means avoid smoking, excessive alcohol, and be
mindful with solvents/chemicals (use proper ventilation, choose natural cleaning products
when possible). Also, when it comes to medications, use them judiciously under a doctor’s
guidance - e.g. acetaminophen heavily uses glutathione; they should avoid high doses or
chronic use as it could strain their GST system.

Monitoring: They don't need routine “detox tests” typically, but it might be interesting to
occasionally check homocysteine levels (target <9 as mentioned) to gauge if B vitamins
are sufficient. If homocysteine is high, increase folate/B12 or check B6/B2. Also, liver
function tests (ALT, AST) in bloodwork can catch any early fatty liver or liver stress — given
their triglyceride and PEMT issues, if ALT starts creeping up, it might suggest fatty liver is
developing and more aggressive diet changes are needed.

In summary, their detox and methylation genetics are
manageable with good nutrition. They have no major
“red flags" like MTHFR 677TT or ALDH2 deficiency, but
they have some minor inefficiencies. By eating a
nhutrient-dense diet (rich in greens, crucifers, and lean
proteins as recommended) and possibly adding
supplements like B-complex and antioxidants, they can
keep their detox pathways running effectively. This
ensures that toxins and metabolic byproducts don't
accumulate and cause additional stress or disease risk.
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Liver Function &
Detoxification

Genetic Insight:

Two key genes for liver fat metabolism are PNPLA3 (adiponutrin) and
TM6SF2, which this individual fortunately has in the normal form
(PNPLA3 rs738409 C/C means no 1148M risk variant; TM6SF2
rs58542926 C/C means no E167K variant). These are the major genetic
risk factors for non-alcoholic fatty liver disease (NAFLD), and they don't
carry them — which is a positive sign.

So
they have an advantage (no PNPLA3/TMG6SF2 hits), but not immunity.

Their PEMT variant (as discussed) could,

Choline is required to
export fat from the liver (as VLDL). So ensuring adequate choline can
help their liver process fats effectively, especially important if they go on
a lower-carb, higher-fat diet. We recommended eggs or a choline
supplement for this reason.
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Alcohol Metabolism: They appear to
metabolize alcohol normally (likely ADH1B
*1/%1, ALDH2 *1/*1 given no variant data).
This means they don't get “flushing” and
can tolerate alcohol, but also they don't
have a strong built-in deterrent to drinking.
They should follow standard guidelines:
moderate drinking (e.g. a glass of red wine
with dinner) can actually be compatible
with APOE4 (some research suggests light
alcohol may raise HDL), but excess alcohol
would directly undermine their triglyceride
and liver health. If they have a habit of daily
drinking, keeping it to 1 serving (5 oz wine
or 1 0z spirit or 12 oz beer) at most is
advisable. And at least 2 alcohol-free days
a week to let the liver recover.

Current Status & Risks: If their diet has
been high in refined carbs or they carry
extra weight around the abdomen, they
might have some degree of fat in the liver
(NAFLD). This often has no symptoms but
can be indicated by mild elevation in ALT or
ultrasound of the liver. Given insulin
resistance genes, it's possible, but since
PNPLA3 is normal, their liver might be
relatively resilient. Monitoring weight and
waist circumference is useful — if waist >
40 inches in a man or > 35 in a woman (just
guidelines), it's often correlated with fatty
liver.

Action Plan for Liver:

» Maintain Healthy Weight: The liver will
stay healthy if they avoid central obesity.
Weight loss of even 5% can significantly
reduce liver fat if NAFLD is present .

e Limit Fructose and Sugary Beverages:
Fructose (in soda, sweetened drinks,
candy) is almost exclusively processed in
the liver and can rapidly cause fat buildup.
Since they are carb-sensitive, they likely
won't be having much anyway, but it's
worth emphasizing: cut out sugary drinks
and high-fructose corn syrup products
entirely to protect the liver.

» Moderate Alcohol: as above, keep it
moderate or low. If liver enzymes have ever
been high, abstaining until they normalize
would be wise.
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» Choline and Omega-3: Increase intake to
help export liver fat. Egg yolks, fatty fish,
and supplements as needed. Omega-3 in
particular has been shown to reduce liver
fat in NAFLD patients.

« Liver-Friendly Foods: Coffee (if tolerated,
and without sugar) actually has liver
benefits — studies show regular coffee
consumption is associated with lower risk
of fatty liver and liver fibrosis. As a fast
caffeine metabolizer, they can likely have 1-
2 cups of coffee (preferably black or with
minimal sugar) which might help their liver
and also improve alertness. Green tea is
another beverage with liver-protective
polyphenols.

» Avoid Toxins: The liver is the
clearinghouse for toxins, so limiting
unnecessary medication overuse (e.g.
painkillers like Tylenol), avoiding exposure
to industrial chemicals or mold toxins, etc.,
will reduce liver burden. Their genetics
show average detox capacity, so they
should not willfully challenge their liver with
wild supplements or detox cleanses that
can ironically harm the liver. Stick to gentle,
natural liver support like milk thistle or
turmeric if desired.

Monitoring: Annual liver function tests
(ALT, AST, GGT) can be part of routine
bloodwork. If results are elevated, further
investigation like an ultrasound or
FibroScan can check for fat or fibrosis.
With interventions, those numbers should
improve. Also, checking fasting insulin and
triglycerides indirectly monitors liver health
because high insulin and TG often
accompany fatty liver.



In conclusion, their liver genetics
are fairly favorable, but the context
of insulin resistance means they
must still be proactive. By keeping a
healthy diet (as detailed) and
weight, their liver should remain in
good shape. In fact, the low-carb
aspect of the diet can “dramatically
reduce intrahepatic (liver) fat”
according to studies , turning a fatty
liver into a lean, efficient one. The
supplements like fish oil, vitamin E
(as part of their antioxidant
regimen), and exercise will further
ensure the liver stays clear of
excess fat and inflammation.
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Kidney Function & Electrolyte Balance

Genetic Insight:

The genes we have relating to kidney and blood
pressure regulation include ACE and AGT (and possibly

ADD1). This individual has:

e ACE I/l genotype (inferred from rs4343
A/A). ACE is part of the renin-angiotensin
system controlling blood pressure and fluid
balance. The | variant is associated with
lower ACE levels, which often means a
tendency toward slightly lower blood
pressure (the D variant raises BP more). So
genetically, they might have a lower
baseline risk for hypertension — a plus for
kidney health, since high blood pressure is
a major kidney stressor.

o AGT (angiotensinogen) M235T, rs699
A/G): They are heterozygous. The T allele
(which corresponds to an amino acid
threonine at position 235) is associated
with higher angiotensinogen levels and has
been linked to higher blood pressure and
salt-sensitivity. The G allele they have is
likely coding methionine (M) which is
normal. So having one copy of the risk
allele means a mild increase in risk of
hypertension, especially if a high-salt diet
is consumed. It's not as risky as two copies
would be.
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o ADD1 (alpha-adducin) Gly460Trp, rs4961
G/G): G/G means no Trp (risk) allele. The
Trp allele is linked with salt-sensitive high
blood pressure. So they don't have that
particular risk. This again is favorable.

» Overall RAAS profile: The combination of
ACE I/l (protective) and one AGT risk allele
(slightly adverse) probably balances out to
roughly normal blood pressure genetics, or
maybe slightly better than average. If
anything, the AGT variant suggests they
might be modestly responsive to salt intake
(i.e., too much sodium could raise their BP),
but the ACE I/l helps counteract that by
keeping their angiotensin Il levels a bit
lower. It's likely they won't experience
severe hypertension unless other factors
(obesity, high stress, very high salt diet)
come into play.

» We don't have data on APOL1 (a gene
affecting kidney disease risk in people of
African ancestry) or others like eGFR SNPs,
but assuming no other major risks, their
kidney function genetically is not a weak
point.



Electrolyte Balance:

The interplay of these genes suggests:

e They might retain sodium slightly (due
to AGT) but also they breakdown
angiotensin Il faster (ACE 1). It's still wise for
them to moderate salt intake, especially
given insulin resistance itself can lead to
the kidneys retaining more sodium (insulin
can cause sodium retention). So a lower-
carb diet will naturally cause some sodium
loss (people often need to supplement salt
a bit when going low-carb to avoid
lightheadedness). They should find a
balance - not an excessively salty diet (to
avoid BP increase), but enough salt
especially during exercise or low-carb
adaptation to feel good.

» Potassium is a key counter-ion. Their
genetics don't show any abnormal
potassium handling, but diets high in
potassium (fruits, vegetables) blunt any
blood pressure effect of sodium. So plenty
of veggies (which we already recommend)
will provide potassium and magnesium to
keep their blood pressure and kidney
function optimal.

» Hydration: No specific gene says they
need abnormal fluid amounts, but general
guidance is to stay well-hydrated, as
dehydration can stress kidneys. If
exercising heavily (sweating), ensure to
replace fluids and electrolytes (perhaps a
sugar-free electrolyte drink or just water +
a pinch of salt and squeeze of lemon as a
homemade electrolyte).

Kidney Stone or other risks: We didn't
identify any SNPs related to kidney stone
risk (like the CLDN14 variant for calcium
stones). However, if they follow a high-
protein diet, they should also increase
water intake to avoid stone risk. Also,
ensuring enough citrate (from lemon or
fruits/veggies) helps prevent kidney stones.
Given their diet is plant-rich, that likely
provides citrate naturally.
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Action Plan for
Kidneys:

» Monitor Blood Pressure: Even though
genetics are relatively okay, they should
still check blood pressure periodically (at
least once every few months or at doctor’s
visits). Ideal is <120/80. If they start
creeping up (130s/80s), then tightening salt
intake and losing weight (if needed) will
usually correct it.

« Salt Intake: Aim for the general <2.3g
sodium per day guideline (~1 teaspoon of
salt). That's usually achieved by not
oversalting home food and being cautious
with processed foods (canned soups,
chips, restaurant meals which are salt-
heavy). If on a low-carb diet, some extra
salt may be needed to avoid feeling weak;
they can add a pinch to water on workout
days or have broth. Essentially, listen to
their body but don't regularly consume
very salty foods.

» Potassium and Magnesium: As
mentioned, these help regulate blood
pressure. Foods like spinach, avocado,
yogurt, nuts, beans, and bananas are great.
If blood pressure ever is a concern,
sometimes doctors recommend extra
potassium (if kidneys are healthy and no
meds that raise potassium). But since their
kidney function is presumably normal and
AGT modest, just eating enough plants
suffices.

» Avoid NSAIDs Overuse: Non-steroidal
anti-inflammatory drugs (like ibuprofen,
naproxen) in high doses or chronic use can
stress kidneys. With their propensity to
inflammation, they might be tempted to use
NSAIDs for soreness. It's better they rely on
natural anti-inflammatories (omega-3,
curcumin) and only use NSAIDs sparingly.
This will protect kidney filtration capacity in
the long run.



» Stay Active & Control Blood Sugar: High blood sugar over time can
damage the kidney'’s tiny blood vessels. By managing insulin resistance
(as we covered extensively), they also protect their kidneys from
diabetic nephropathy. Exercise also directly benefits kidney by
improving circulation and blood pressure.

« Hydration: Aim for at least 8 glasses (2 liters) of water daily, more if
active. Well-hydrated kidneys can filter blood easier and flush out waste
effectively. The color of urine can guide — pale yellow is ideal; dark
means more water needed.

Monitoring

Kidney health can be monitored by an annual check of eGFR (estimated
glomerular filtration rate) and urinalysis for any protein. If they keep
blood sugar, blood pressure, and hydration in check, their kidneys
should stay healthy. If they ever develop hypertension requiring
medication, ACE I/l genotype suggests ACE-inhibitor drugs or ARBs
would work well (and those also protect kidneys). But hopefully they can
avoid that scenario altogether.

In summary, kidney function and electrolyte
balance are not major problem areas
genetically for this person. By following a
heart-healthy diet (which is inherently
kidney-friendly too) and staying active, they
likely will maintain normal blood pressure
and kidney function for the long term. Paying
attention to salt and not neglecting hydration,
especially in a low-carb lifestyle, will ensure
they feel energetic and their kidneys aren't
overworked.

36



Iron & Hemochromatosis
Risk

Genetic Insight:

The two most common genetic variants that cause hereditary hemochromatosis (iron
overload disease) are in the HFE gene: C282Y (rs1800562) and H63D (rs1799945). This
individual has neither - rs1800562 G/G (normal, no C282Y mutation) and rs1799945 C/C
(normal, no H63D mutation). This effectively means they are not genetically predisposed
to hereditary hemochromatosis. Hemochromatosis typically requires two mutated copies
of C282Y or compound heterozygosity with H63D; since they have normal alleles, they're
at very low risk of developing that iron overload condition from genetics alone.

Other genes for iron (like TFR2, HJV) are much rarer; nothing indicates an issue there. In
fact, given they carry an APOE4, there's some research that APOE4 might correlate with
slightly higher serum iron or ferritin in some people, but that's not a huge factor.
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Current Iron Status:

Without genetic predisposition, their iron
levels will depend on diet and any blood
losses. If they are male or a post-
menopausal female, they have no monthly
menstrual iron loss, so they need to be
modest with iron intake to avoid
accumulating too much (though not to a
disease extent, just to avoid high-normal
ferritin). If female and pre-menopausal,
they might actually need to ensure
enough iron intake to offset menstrual
losses, depending on diet.

Given the diet recommended (which
includes red meat in moderation, plenty of
greens, etc.), they should be fine. There's
no suggestion of iron deficiency from
genetics here (some people have genes
causing low iron absorption like TMPRSS6
variants, but none indicated). Actually, their
genotype might lean towards normal or
even slightly higher iron because of lack of
any limiting factors.

Action Plan:

» Do not supplement iron without need.
Many multivitamins for men or post-
menopausal women exclude iron, and that's
appropriate here. They should only take
iron supplements if a blood test (like ferritin
and transferrin saturation) shows they are
low. Unneeded iron can accumulate and
cause oxidative stress.

* Reqgular Labs: It's reasonable to check
iron/ferritin every few years. If ferritin is
found elevated (say >300 ng/mL in men,
>200 in women), although they don't have
HFE mutations, it could be due to
inflammation (ferritin is also an acute phase
reactant) or other causes like fatty liver (the
metabolic syndrome can raise ferritin). In
that case, addressing the inflammation
(which we already are with
diet/supplements) should normalize it. If it
were truly iron overload, a doctor might
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investigate further despite no HFE (there
are non-HFE hemochromatosis forms, but
rare).

« Dietary Iron: They can get iron from
heme sources (meat, fish, poultry) and
non-heme (spinach). Since they are not at
risk of iron overload genetically, having red
meat a few times a week is fine from an
iron perspective (the limitation on red meat
would be more about saturated fat and
heart health due to APOE4, so lean cuts
and moderate frequency as earlier
recommended). If they eat a mostly plant-
based diet, they should pair iron-rich plant
foods with vitamin C (e.g., squeeze lemon
on spinach, have tomatoes with beans) to
enhance absorption, in case of risk for
deficiency.

« Blood donation: If they are on the higher
side of iron (especially men often are),
donating blood 1-2 times a year can be
beneficial to keep iron in a healthy range. It
reduces ferritin and also helps others —a
win-win. With no hemochromatosis
mutations, this is optional, not necessary,
but an available tool if iron tends to run
high-normal.

« Iron overload signs: They likely won't
have these, but symptoms of too high iron
include joint pain, chronic fatigue,
abdominal pain, and skin bronzing. It's
unlikely for them, but just for knowledge - if
they ever saw a ferritin >500 and high
transferrin saturation, even without HFE,
they'd need to check it out.

Autoimmunity note: Hemochromatosis
HFE mutations sometimes have interplay
with autoimmunity, but since they don't
have them, no issue there.



Iron & Diet interplay: |t's worth mentioning that insulin resistance and
fatty liver can cause ferritin to be high (a condition called
"hyperferritinemia in fatty liver”). So if a blood test shows high ferritin,
one must discern if it's an iron problem or just inflammation. In their
case, likely it would be inflammation if anything (given IL6, CRP genes).
The cure for that is the same lifestyle changes we've outlined — weight
loss, low-carb diet, etc., which reduce fatty liver and inflammation,
thereby normalizing ferritin. So again, addressing the root metabolic
issues corrects related anomalies.

Iron summary: They have no special
hemochromatosis risk, meaning
standard iron guidelines apply. If
anything, moderate iron intake is

best — enough to avoid anemia, not
so much to accumulate. With a
balanced diet including some
animal protein and lots of
vegetables, they should maintain
healthy hemoglobin and ferritin. As
a precaution, they shouldn’t take
high-dose iron supplements or a
high-iron diet unless needed, which
they likely won't.
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Inflammatory &
Autoimmune Risk

Genetic Insight: Inflammation is a recurring
theme in their profile. The notable variants:

¢ IL6 -174G/C (rs1800795 C/G): The G
allele is associated with higher IL-6
production and has been linked to
conditions like increased CRP and even
certain inflammatory diseases in some
studies. With one G, they have a partial
tendency to produce more IL-6, a key
cytokine that promotes inflammation and is
elevated in conditions like metabolic
syndrome and cardiovascular disease. IL-6
also goes up with stress and obesity.

e CRP (rs1205 C/C): This variant is
associated with higher baseline C-reactive
protein (CRP) levels, since the T allele
tends to lower CRP. So CC usually means
slightly elevated CRP (though still in normal
range, maybe just upper end). CRP is a
general marker of inflammation and also
directly involved in atherosclerosis
processes.

e TNF-a (rs1800629 G/G): They do not
have the A allele that causes high TNF
production. So that's good — TNF-alpha
(another inflammatory cytokine) is not
genetically overactive in them.
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e PTPN22 (autoimmunity gene): They
don't have the common R620W variant (we
checked rs2476601, not present). That
variant confers risk for autoimmune
diseases like typel diabetes, RA, etc.
Without it, their risk for those specific
autoimmune conditions is lower.

e Other Autoimmune Genes: We don't
have data on HLA genes, which are huge
for autoimmunity, but those are not
typically in SNP arrays except maybe some
like HLA-DQ for celiac (we didn't check
explicitly). If they have no notable family
history of autoimmune disease, likely no
strong genetic predisposition was passed.

 Inflammation from metabolic genes:
Indirectly, their insulin resistance can cause
inflammation (visceral fat secretes IL-6 and
TNF). Also, the Lp(a) variant they have
could increase inflammation in arteries. So
the metabolic issues can feed into
inflammatory state.



Current Status:

This person may have a tendency to
slightly higher inflammatory markers on
blood tests. For instance, their high-
sensitivity CRP (hs-CRP) might often be in
the 1-3 mg/L range (mild elevation) rather
than <1. If they are overweight or have
poor diet currently, CRP could be even
higher due to both genetics and lifestyle.
They might also notice things like more
pronounced inflammatory reactions -
e.g., if they get a cut or infection, maybe
they experience more swelling or fever
than someone else would. Or if they
exercise without proper recovery, they
might feel more sore or run-down (as IL-6
and CRPrise).

Autoimmune risk: Without strong risk
alleles, they aren't at high genetic risk for
specific autoimmune diseases like
rheumatoid arthritis, lupus, typel diabetes,
etc. That said, their IL6/CRP profile is found
in conditions like cardiovascular
inflammation and possibly could contribute
to things like osteoarthritis or general
inflammation-related issues over time.

Action Plan
(Inflammation):

o Anti-Inflammatory Diet: This overlaps
with what we recommended - high in
omega-3s, antioxidants, fiber, and low in
processed foods. Omega-3 fats are
particularly important to balance the high
IL-6, as they can reduce IL-6 production
and lower CRP . The Mediterranean-style
approach rich in fruits, veggies, fish, nuts,
and olive oil is proven to lower
inflammatory markers. Also, spices like
turmeric (curcumin) and ginger can be
used liberally in cooking for their anti-
inflammatory effects.
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Weight
Management:

If they carry excess weight, losing it will
decrease IL-6 and CRP dramatically (fat
tissue secretes IL-6). Even a 5-10% weight
loss in overweight individuals can halve
CRP levels in some cases. So keeping lean
is a direct way to lower genetic
inflammation risk.

Supplement
Support:

We already planned for curcumin, omega-
3, vitamin D, vitamin C, etc. These all
specifically help with inflammation: for
example, vitamin D has immune-
modulating effects that typically reduce
autoimmunity/inflammation if optimized.
Curcumin directly inhibits NF-kB and
lowers IL-6, CRP, TNF . Magnesium can
also reduce CRP modestly. If CRP remains
an issue, another supplement is alpha-
lipoic acid (which we did include) - it's
shown to reduce inflammatory markers in
some metabolic syndrome patients.



Regular Exercise:

Interestingly, acute exercise raises IL-6
temporarily (muscles release IL-6 during
workouts), but regular training lowers
baseline inflammation in the long run.
Endurance exercise especially triggers an
anti-inflammatory environment (IL-6 from
muscle has different effects than from fat, it
can actually lead to an increase in anti-
inflammatory cytokines IL-10). So exercise
will help reduce chronic CRP and IL-6 over
time, which is great for them . They just
have to ensure not to overtrain without
recovery, which can spike inflammation.

Stress
Reduction:

Psychological stress can increase
inflammatory cytokines (through cortisol
and adrenaline pathways). Their COMT
variant may make them hold onto stress a
bit more, so practicing mindfulness,
meditation, or even engaging in hobbies
and social connections can keep stress
(and thus inflammation) down. High chronic
stress can elevate CRP and IL-6, linking to
heart disease .

e Monitor Inflammatory Markers:

Checking hs-CRP in blood tests
occasionally can gauge their inflammation
status. Ideally it stays <1 mg/L. IL-6 is not
routinely tested clinically, but CRP is a good
surrogate. Also, their fibrinogen or
homocysteine could be checked, as those
often correlate with inflammation status
too.

o Autoimmune vigilance: \While no strong
predisposition, they should still be mindful
of autoimmune symptoms: unexplained
joint pain, extreme fatigue, digestive issues
(celiac possibility), etc. If anything arises,
early screening is key. For instance,
because they have one copy of HLA-DQZ2
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or DQ8 (if they had, not sure since not
given) could predispose to celiac, one
might test for celiac if Gl issues occur.
Without data, can't say, but no obvious risk
given.

« Infection response: |L6/CRP being on
higher side might mean they mount a
strong fever response to infections. Not
much to do specifically, but they could be
proactive with anti-inflammatory measures
if they get sick (rest, hydration, perhaps
curcumin, etc., as appropriate along with
any medical treatment).

Cardiovascular Inflammation: Since they
have risk for atherosclerosis (APOE4, Lp(a),
etc.), keeping inflammation down is
especially important to prevent plaque
formation. High-sensitivity CRP is actually
considered a risk factor for heart disease
on its own. So all the anti-inflammatory
lifestyle steps will double as heart
protection.



In short, inflammation is a
modifiable area for them.
Genetically they run a bit "hotter” in
terms of inflammatory response,
but diet, supplements, weight
control, and stress management
can cool that down. By doing so,
they reduce risk not only of heart
disease and diabetes (their main
concerns) but also potentially
reduce risk of some cancers
(chronic inflammation can promote
cancer) and other chronic illnesses.
Essentially, they should live a
lifestyle as if they were trying to
combat inflammation — which
fortunately aligns perfectly with
what's needed for insulin resistance
too.
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Circadian Rhythm, Sleep,
and Stress Respons

Genetic Insight: Let's break this into circadian/sleep and

stress:

« Circadian/Sleep Genes: They have the
CLOCK 3111T/C SNP (rs1801260) with
genotype A/A (which likely corresponds to
T/T given A often represents T on the
opposite strand). If that's the case, they do
not carry the C variant that has been
associated with altered circadian rhythms
and sleep disturbance . The C allele has
been linked to evening preference and
reduced sleep quality in some studies. So
being T/T (no C) suggests a more typical
circadian pattern. They probably are closer
to a normal diurnal preference (maybe
slightly morning type if anything, since the

T allele is the ancestral one). Thus,
genetically, they aren't predisposed to
serious circadian rhythm disorders or
extreme night owl behavior.

Another gene that can affect sleep is
ADORAZ2A (caffeine sensitivity) — not
checked, but as a fast metabolizer of
caffeine (CYP1A2 AA), caffeine won't linger
to disturb their sleep as much.

PER3 and BHLHEA41 are other sleep genes
but no data given. If they had a PER3 5-
repeat allele, they might be more morning
type; not sure, but no explicit evidence of
an issue.

So overall, their circadian clock genes seem in order.
They still need to maintain good sleep habits, but no

inherent disorder is seen.
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o Stress Response Genes: COMT
Val158Met (rs4680 A/A Met/Met) is a key
one - often dubbed the “worrier vs warrior”
gene. As mentioned, Met/Met individuals
tend to have higher dopamine in the
prefrontal cortex and can be more sensitive
to stress and pain . They often perform well
in low-stress conditions (e.g., good focus,
possibly higher baseline anxiety though),
but under acute stress they might “choke”
or feel overwhelmed because the high
dopamine can impair prefrontal function
(the so-called 'worrier' phenotype).
Meanwhile, Val/Val (‘warriors’) handle
acute stress better but may have lower
baseline dopamine. For our person, being
Met/Met means they might experience
higher anxiety, especially with things like
time pressure or emotional stress. They
may also be more prone to stress-related
habits like overthinking or having difficulty
“letting go" of stressors. Physically, stress
(via cortisol) in them can cause big swings
in blood sugar (since cortisol promotes
insulin resistance ). So managing stress is
truly vital for their metabolic health.

Other stress genes: They don't have data
on 5-HTTLPR (serotonin transporter) or
BDNF Val66Met (which affects resilience),
but if we assume average, COMT is the
standout. Possibly their IL6 and CRP genes
also tie into stress — interestingly IL6 can go
up with psychological stress and cause
fatigue.

» Behavioral Tendencies: COMT Met/Met
sometimes correlates with better memory
and executive function in calm situations
(because dopamine levels are high), but
also with being more pain sensitive and
maybe having a harder time with chronic
stress. They might have a slight
predisposition to anxiety or depression if
stressed (some studies link COMT Met to
higher depression under stress, though it's
complex). However, lifestyle can moderate
this: exercise, meditation, and avoiding
excessive stimulants can help regulate
neurotransmitters.
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Action Plan
(Circadian &
Stress):

» Consistent Sleep Schedule: Since they
don’t have a major circadian variant, they
should still reinforce a stable rhythm. Aim
to go to bed and wake up around the same
time each day. This will support metabolic
health - consistent sleep helps with
glucose regulation and appetite
hormones. As evidence, insufficient or
irregular sleep can increase insulin
resistance , which they absolutely want to
avoid. So 7-8 hours of quality sleep per
night, preferably on a regular schedule
(even on weekends, try not to
dramatically shift).

« Sleep Hygiene: They should practice
good sleep hygiene: a dark, cool bedroom,
limiting blue light exposure 1-2 hours
before bed (since screen light can disrupt
the CLOCK gene expression and
melatonin). If they have trouble falling
asleep, strategies like reading, taking a
warm bath, or using a mindfulness app at
bedtime can help. Magnesium or herbal
teas (chamomile, passionflower) in the
evening can also promote relaxation.

» Caffeine Timing: Being a fast
metabolizer, they might handle caffeine
well, but it's still wise to cut off caffeine by
early afternoon to ensure it doesn’t impact
sleep (even fast metabolizers can have
sleep disrupted if they consume a lot very
late). But the good news is a morning
coffee to boost alertness is fine for them
and can even improve focus. If they ever
feel jittery from caffeine, they might reduce
the dose but that's more for comfort than
necessity.

» Stress Management: This is huge for
them. They should proactively engage in
stress-reduction techniques. Regular
exercise itself is a great outlet and will
reduce stress hormones over time.



Additionally:

e Mindfulness Meditation: Even 10
minutes a day of meditation or deep
breathing exercises can lower cortisol and
train their mind to handle stress better.
There are apps like Headspace or Calm
that guide through this. COMT Met/Met
folks can benefit greatly from
mindfulness to quell the “worrier”
tendency.

« Yoga or Tai Chi: These practices combine
physical activity with breath control and
can reduce anxiety and improve sleep.
Perhaps include a yoga session on an
active rest day as mentioned.

» Cognitive Techniques: If they find
themselves ruminating (common with high
dopamine/Met genotype), techniques from
cognitive behavioral therapy (CBT) or
journaling thoughts might help to break the
cycle.

« Social Support: Having a good support
network - friends, family or a counselor -
to talk through stressors can lighten their
mental load.

» Adaptogenic Herbs (optional):
Supplements like ashwagandha or rhodiola
are known to help the body modulate stress
response. Ashwagandha in particular has
studies showing reduced cortisol and
anxiety. Given their stress profile, an
adaptogen might be helpful if they
experience a lot of stress or anxiety
symptoms, but they should discuss with a
healthcare provider.

» Evening Routine: To align circadian
rhythm and reduce stress, an evening
wind-down routine is beneficial. For
instance, dimming lights after 9pm, doing
something relaxing (light reading,
stretching), and perhaps writing a to-do list
for the next day to offload the mind. This
prepares the body for sleep and prevents
racing thoughts at bedtime.

 Light Exposure: Get bright light in the
morning (sunlight walk or at least open
curtains) to reinforce day time, and dim
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lights in evening to reinforce night. This
aligns with their CLOCK gene's natural
function.

» Managing Work Stress: |f they have a
high-stress job, they might use techniques
like Pomodoro (taking short breaks), and
ensure they take vacations to reset. COMT
Met/Met often need true downtime to
recharge mentally.

Signs to watch: If they start feeling
persistent anxiety, mood swings, or
burnout, that's a cue to intensify stress-
management or seek professional
guidance. Similarly, if sleep issues arise
(like trouble falling asleep or waking often),
they might try natural aids like melatonin
(for short-term use), but better is to adjust
lifestyle first.

Impact on Metabolic Health: By improving
sleep consistency and stress management,
they'll see benefits like more stable blood
sugar, less late-night snacking (poor sleep
often increases cravings), and better
workout recovery. Chronic stress and poor
sleep can raise cortisol, which, as the
Cleveland Clinic notes, can directly cause
insulin resistance and fat gain around the
belly . So addressing this is not just about
feeling good mentally, it's truly a part of
their metabolic intervention. \We want to
break any vicious cycle of stress-=>high
cortisol=>insulin resistance->poor health-
>more stress.



In conclusion, their circadian
rhythm is not inherently disrupted
by genes, so it's in their power to
maintain healthy sleep habits. Their
stress response gene suggests they
may need to put in extra effort to
cultivate resilience and calm. By
doing so — through meditation,
exercise, and routine - they can
harness their “worrier” brain for
good (the same trait often comes
with attention to detail and
empathy) while preventing it from
impacting their health. Good sleep
and low stress will synergize with all
the dietary and exercise efforts,
completing this comprehensive
approach to wellness.
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Summary:

This personalized report brings together the individual's genetic findings
to classify them as a Carbohydrate-Sensitive/Insulin-Resistant-Prone
metabolic archetype. The presence of multiple insulin resistance alleles
(like TCF7L2, FTO, PPARG, etc.) combined with lipid-sensitive variants
(like APOE4, APOAS) guides us to recommend a lower-carbohydrate,
anti-inflammatory diet, targeted supplements (omega-3, vitamins,
antioxidants), and a balanced exercise regimen emphasizing endurance
and strength training. Special attention is given to managing insulin
resistance (through diet, exercise, weight control), protecting heart
health (through lipid management and anti-inflammatory measures), and
supporting overall well-being (through stress reduction, adequate sleep,
and targeted nutrient support). By following these recommendations,
the individual can largely overcome their genetic predispositions and
promote optimal metabolic health. This rule-based, gene-informed plan
ensures that we address the highest priority risks (insulin resistance and
cardiovascular disease) without neglecting other areas like
detoxification, recovery, and mental health. The result is an actionable
blueprint for a healthier lifestyle, tailored precisely to the individual's
genomic strengths and weaknesses.
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Understanding Genes
and Genetic
Variations:
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Example Line of Genetic Data:
rs1801133 MTHFR C/T 1 11796321

Breaking It Down

1. rs1801133 — This is the SNP ID (Reference SNP cluster ID, or rsiID)
e Each SNP has a unique “rs” number assigned in genetic databases.

e This SNP occurs in the MTHFR gene and is associated with folate
metabolism.

2. MTHFR — This is the gene nhame

« MTHFR stands for Methylenetetrahydrofolate Reductase, an enzyme
important for processing folate (Vitamin B9).

3. C/T — These are the alleles (nucleotide variations at this SNP
position)

e A person inherits two alleles—one from each parent.
» Possible genotypes for this SNP:

e C/C (homozygous wild-type) — Typical function

e C/T (heterozygous) — Reduced function

e T/T (homozygous variant) — Further reduced function, linked to
higher homocysteine levels

4.1 — This indicates the chromosome number
e The MTHFR gene is located on chromosome 1.
5. 11796321 — This is the genomic position

e It shows the precise location of this SNP on chromosome 1, based on a
reference genome build.

Genetics can seem complex, but breaking it down into key components
makes it easier to understand. Here's an outline of what's necessary to
grasp the basics of genes and their variations.
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1. What Are Genes?

Genes are like instruction
manuals for the body. They are
sections of DNA that tell cells
how to make proteins, which are
the building blocks of everything
in the body—muscles, hormones,
enzymes, etc.

e Genes are inherited from our
parents, half from the mother and
half from the father.

e They determine traits like eye
color, height, and even how we
metabolize food.

2. What Are
Alleles?

An allele is a version of a gene.
Think of a gene as a book, and
alleles as different editions of that
book.

e Every person has two copies
(alleles) of each gene—one from
each parent.

e Some alleles lead to different
traits. For example, there's a gene
for eye color, but different alleles
can result in blue, brown, or green
eyes.

e Some alleles are dominant (if
you have one, it shows up) and
some are recessive (you need two
copies for it to show up).

3. What Are
SNPs (Single
Nucleotide
Polymorphisms)?

SNPs (pronounced “snips”) are
small variations in DNA that can
influence how our bodies function.

 DNA is made of a sequence of
letters (A, T, C, G). Sometimes,
one letter changes—for example, a
“C" instead of a "T" at a certain
spot.

e These tiny changes can impact
things like metabolism, response
to nutrients, or risk of certain
diseases.

e Some SNPs don't do much, while
others can have noticeable effects
on health, such as how well you
process carbohydrates or fats.

Example:

e A SNP in the FTO gene may
influence how easily someone
gains weight.

e A SNP in the MTHFR gene
affects folate metabolism and can
impact cardiovascular health.



4. How Do Genes Influence Health
and Metabolism?

Genetic variations can affect: S umm a ry

o Metabolism: How efficiently you

use carbs, fats, and proteins. Analogy
e Nutrient Needs: Some people
need more of certain vitamins e Genes = A book of instructions

based on their genes (e.g., MTHFR  for the body.

and folate). « Alleles = Different editions of a
» Exercise Response: Some book (e.g., different versions of a
people build muscle easily, while gene).

others are more endurance- « SNPs = Small typos or word
oriented.

changes in the book that may
 Risk Factors: Some genes may slightly alter the instructions.

predispose a ﬁerson to insulin ) Understanding these basics helps
resistance, inflammation, or other gy 017in how genetics influence

health conditions. health and metabolism while
reinforcing that lifestyle choices

5. Genetic Predisposiions. oo
Testing and
Interpretation

e Genetic tests (like 23andMe or
functional health panels) analyze
SNPs to provide insights into
metabolism, nutrient processing,
and health risks.

» However, genes are not destiny
—lifestyle and environment also
play a huge role.
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Al HYDRATE-
SEMSITIVE FAT STORER

Metabolic Archetypes
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Several genetic traits can influence an it is absolutely realistic to assume that

individual's homeostatic set point for many of these genetic variations were
weight and hunger regulation, affecting evolutionarily advantageous for our primal
how their body responds to food intake, ancestors, depending on their environment,
energy expenditure, and metabolic food availability, and lifestyle demands.
efficiency. These traits can be identified These differences in synaptic signaling and
through genetic testing, usually via SNP metabolic function were likely adaptive
(single nucleotide polymorphism) analysis. rather than defective, shaped by natural
selection to optimize survival in diverse
conditions.

Disruptions to
ancestral nutrition:
genetic mixing and
food globalization

Two major disruptions to ancestral
nutrition: genetic mixing and food
globalization. Both of these factors make it
harder to pinpoint an “ideal” diet based
purely on genetics or environment.
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1. Genetic Mixing: Ancestral
Adaptations Are Blended

In the past, populations were
more regionally isolated, and
their diets shaped their genetic
adaptations. For example:

e Inuit and Northern
Europeans adapted to high-fat,
animal-based diets.

« Pacific Islanders and tropical
populations evolved with high-
carb, fruit- and tuber-based diets.

« Early agrarian
societies developed better
tolerance for grains and dairy.

Now, because of interbreeding
across populations, most people
have a mix of genetic traits from
multiple ancestral groups. That
means one person might have
genes favoring high-fat
metabolism from their northern
ancestors but also high-starch
digestion genes from a tropical
lineage—making it harder to fit into
one strict dietary category.

2. Globalization
of Food: Eating
Out of Season &
Out of Place
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Food availability has changed
drastically. For most of human
history, people ate what was
naturally available in their
environment. But now:

e Bananas (tropical food) are
available in cold climates where
people historically ate more meat
and fat.

e Grains and sugar are abundant
worldwide, even in places where
people traditionally ate little to no
carbohydrate.

e Modern agriculture and
refrigeration allow for year-round
access to foods that were once
seasonal.

This means that people can now
eat diets their ancestors weren't
adapted to, leading to potential
mismatches between genes and
diet. For example:

e Someone with APOE4 (common
in northern populations) may
struggle with modern high-carb
diets because their ancestors ate
more animal-based fats.

e Someone with low AMY1 copy
numbers (poor starch

digestion) might experience blood
sugar spikes from modern grain-
heavy diets.



So What's the Problem?

The issue is that many people today eat high-carb, high-fat diets—
something that never existed in nature. Traditionally, diets were either:

» High-carb, low-fat (e.g., tropical fruit eaters, agrarian diets)
» High-fat, low-carb (e.g., hunter-gatherers in cold climates)

The modern diet combines high-fat AND high-carb (think processed
foods, refined sugars, and industrial oils), which overwhelms
metabolism and leads to obesity, diabetes, and metabolic dysfunction.




Carb Efficient Metabolizer

Efficient at metabolizing carbohydrates, insulin-sensitive, prone to thrive
on a higher-carb diet

e TCF7L2 - Regulates insulin secretion and glucose metabolism.
Favorable variants make these individuals highly efficient at processing
carbs.

e SLC2A2 (GLUT?2) - Enhances glucose transport and sensitivity to
carbs.

e PPARG - Variants favoring better insulin sensitivity help regulate
carbohydrate metabolism.

« LEPR (Leptin receptor) — Favorable variants allow proper satiety
signaling, preventing overconsumption of carbs.

» ADRB2 - Associated with higher energy expenditure, meaning these
individuals burn through carbs efficiently.

» UCP2 - Helps regulate energy metabolism efficiently, making carb
oxidation more effective.

e PER2 - Circadian rhythm genes that may help optimize glucose
utilization based on daylight activity cycles.

Evolutionary Rationale: These genes were beneficial for individuals in
agrarian societies or in regions where carbohydrate-based foods
(grains, fruits, tubers) were abundant. They allowed for efficient use of
glucose as a primary fuel source.
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FAT ADAPTED
METABOLIZER

Fat-Adapted Metabolizers

Efficient at metabolizing fats, better suited for a low-carb or ketogenic
diet, may have some degree of insulin resistance but excel in fat
oxidation

» UCP1, UCP3 - Key regulators of thermogenesis and fat oxidation.

o ADRB3 - Enhances fat breakdown (lipolysis) for energy use rather
than storage.

e LPL - Favorable variants help mobilize and use stored fat efficiently.
» PLIN1- Regulates fat storage in a way that supports metabolic
flexibility.

e PPARG (Certain Variants) — Variants that favor fat metabolism over
carb metabolism.

 MC4R - Some variants enhance metabolic adaptation to fasting and
low-carb diets.

» CD36 - Heightened fat taste perception may correlate with a natural
inclination toward fat-based diets.

* FUT2 - Influences gut microbiome composition that may favor fat
oxidation pathways.

Evolutionary Rationale: These individuals likely descended from
populations that thrived in colder, hunter-gatherer environments where
fat-rich foods (animal-based, nuts, seeds) were primary energy
sources. Their bodies adapted to relying on fat oxidation rather than
glucose.
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METABOLIZER™

Dual-Fuel Metabolizers

Metabolically flexible individuals who can efficiently switch between
carb and fat metabolism based on availability

« ADRB2 & ADRB3 (Balanced Variants) — Help regulate energy
expenditure and fat/carb oxidation.

e PPARG (Neutral or Adaptive Variants) — Allows flexibility in fuel
preference.

» MC4R - Some variants may support metabolic adaptability.

» UCP2 — A key thermoregulator that allows switching between carb and
fat metabolism efficiently.

 LPL (Balanced Variants) — Allows proper fat storage while still
mobilizing fat when needed.

 PER2 & CLOCK — May help regulate metabolism based on external
factors like food timing and availability.

e FTO (Neutral Variants) — Affects appetite without a strong bias toward
carbs or fats.

Evolutionary Rationale: These individuals likely had ancestors who
experienced fluctuating food availability, requiring metabolic flexibility to
switch between macronutrients depending on seasonal food sources.
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CARBOHYDRATE-
SEMSITIVE FAT STORER

Carb-Sensitive Fat Storers

Highly insulin-resistant individuals who store excess carbohydrates as
fat and may struggle with glucose metabolism

e TCF7L2 (Risk Variants) — Strongly associated with insulin resistance
and poor glucose regulation.

e SLC2A2 (GLUT2) (Risk Variants) — May lead to impaired glucose
sensing and preference for high-carb foods, worsening insulin
resistance.

e PPARG (Unfavorable Variants) — Contributes to excessive fat storage
when carbohydrate intake is high.

« LEPR (Leptin Resistance Variants) — Leads to overeating and impaired
satiety signaling.

« FTO (Risk Variants) — Strongly associated with obesity, increased
hunger, and difficulty with satiety.

o MCA4R (Dysfunctional Variants) — May disrupt hunger signaling,
leading to increased food intake.

« LPL (Unfavorable Variants) - Promotes fat storage rather than
utilization.

« ADRB2 (Unfavorable Variants) - May slow energy expenditure,
leading to easy weight gain.

Evolutionary Rationale: These genes may have been beneficial in
environments where energy-dense foods were scarce. Individuals with
these adaptations could store fat effectively in times of abundance to

survive prolonged food shortages. However, in a modern high-carb
environment, they are prone to obesity and metabolic disorders.

60



¢

HYPER METABOLIC
OUTLIER

Hypermetabolic Outliers

Individuals with extreme metabolic rates—either very high or very low—
due to unique genetic configurations

e UCP1, UCP3 (Extreme Variants) — May cause excessive
thermogenesis, leading to higher calorie burn.

o ADRB3 (High-Activity Variants) — Contributes to unusually high fat
oxidation and energy expenditure.

e CLOCK (Circadian Dysfunction Variants) — Can disrupt metabolism
and lead to erratic energy regulation.

« MCA4R (Dysregulated Variants) - Some variants may cause extreme
energy expenditure differences.

« DRD2 (Extreme Variants) — Affects reward signaling, influencing
overeating or undereating behavior.

e FTO (Extreme Variants) — Some variants lead to abnormally high or
low hunger regulation, affecting metabolic rate.

Evolutionary Rationale: These individuals may represent genetic
remnants of highly specialized metabolic profiles needed for extreme
survival situations, such as extreme endurance-based hunting or famine
survival. Their metabolic rates could be either hyper-efficient (burning
through energy rapidly) or extremely thrifty (preserving energy at all
costs).
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